z*-so:(ss-ujuj) Nouvana . eosi. sc* os*:aiS3 « oog8c/£:sino « wc-=raxd3-o±dsn:HAs . [awn wBiiAea uiajsea] wv to- we loozmuz iv oadw . gz/n 30Vd 
Applicant No.: 10/776,176 

Reply to Office action of March 2, 2007 and August 8, 2007 
Amendments to the Claims : 

Please amend the claims by deleting completely the text of claims 1-61 and 80-90 and 
replace 62-79 with the following amended claims : 

1.-61. (Cancelled) 

62. (Currently amended) An apparatus for separating a particle stream into a first 

particle group and a second particle group, said apparatus being connectable to a 
positive pressure source, said apparatus comprising: 

- a dilution treatment chamber defining a passageway, said passageway being 
substantially upstanding and defining a passageway top end and a substantially opposed 
passageway bottom end, said passageway top end defining a particle inlet and said 
passageway bottom end defining a first-particle-group outlet for releasing the first particle 
group, said passageway being configured and sized to receive the particle stream at said 
particle inlet such that the particle stream falls toward said first-particle-group outlet: 

- a transfer casing located substantially adjacent to said dilution treatment chamber, said 
transfer casing defining a transfer chamber provided for receiving the second particle 
flrou p; 

- at least one transfer aperture substantially laterally positioned with respect to said 
passageway, said transfer aperture extending between said transfer chamber and said 
passageway and allowing fluid communication therebetween: 

- a distributor located in said passageway between said particle inlet and said transfer 
aperture, said distributor being provided for substantially breaking down the particle 
stream and distributing the particle stream substantially horizontally within said 
passageway: and 

- at least one fluid flow aperture provided in said dilution treatment chamber for creating a 
substantially horizontal fluid flow in said passageway, said at least one fluid flow aperture 
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and said transfer aperture being located below said distributor substantially horizontally 
aligned relatively to each other and located substantially opposed to each other relatively 
to said passageway, said fluid flow aperture being connectable to the positive pressure 
source to create the fluid flow; 

- whereby the fluid flow allows to entrain the second particle group from said passageway 
through said transfer aperture and into said transfer chamber with the first particle group 
remaining in said passageway for exiting through said first-particle-group outlet 

An a pparatus for s e parat i ng, a partic le str ea m into partic le gr o u p s- s ai d ap paratus bein g 
connoctab l o to a po s it i ve prossu ro s ou r ce, compris i ng: 

a g e n e ra l ly para l lelopipcd i c d il ution treatm e nt chamb e r d e fin i ng an 

upst an ding passag e way having a partic le i nl e t at a top e nd, a nd a p a ssag e w ay ou tl e t for 
th e fi rs t - particl e group out le t a t a bottom e nd, s ai d passag e way b ei ng ad ap t e d to receive 
a particle str e am at said part i c le inl e t such that th e part i cl e str e am fa ll s toward said 
passagew a y and first - p a rticl e- g ro up outl e t; 

a gen e rally - par al l ele p i p e d i c tr a nsf e r chamb e r casing adjac e nt to th e 

d i lution tr e atm e nt chamber and sharing a wa l l botwoon s a id di l ut i on treatment ch a mb e r 
and said transfer chamb e r, which i s adapt e d to r e c ei v e a s e cond part i cl e group. 

at le ast o ne transfer aperture sub s tan tia ll y la t e r ally po s itioned with 

resp e ct to the sa i d passag e way of said di l ution treatm e nt chamber, sa i d transf e r ap e rtur e 
ext e nding b e tw ee n said transf e r chamb e r and said passageway and a ll ow i ng fluid flow jot 
communicat i on b e tw ee n said transfer chamber and sa i d pas s agoway of said dilution 
t rea t ment c ha m ber 

a d i str i butor, nozzl e locat e d i n said passageway between oaid 

partic le inl e t and said transfer ap e rtur e and at l east one partic l e group out le t, for 

ar e a of sa i d di l ution tr e atm e nt chamb e r ; and 

at le ast one fluid f l ow aperture i n said d i lution treatm e nt chamb eF a n db ele w 



the distributor, position e d opposite side to the transf e r ap e rt ure an d a dapt e d to cr e ate a 
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substant iall y ho r izo n tal - flu i d flow jet betwoon sa i d transfer chamber and said d il ution 
tr ea tm e nt chamb e r so as to proj e ct and e ntrain - partio les group w i th d i ff e r e nt mass e s from 
th e passag e way th r ough and out of th e part i c le str ea m t oward s aid transf e r ap e rture 
substantia ll y horizontal l y a li gned re l ativ e ly to e ach oth e r a nd locat e d substa ntially 
oppos e d to e ach other re l at i v e ly to said passag e w a y, in ord e r to co ll ect th e s e parat e d 
particle s - groups of part i cle str e am i n sa i d transf e r chamber and ex i t i ng by said transf e r 
c h am b e r out le t, which is the s e cond particl e group out le t to th e tran s f e r chamb e r with a 
first part i c le group re m a in i ng i n said passageway of said d il ut i on tr e atment chamb e r for 



group, said f l u i d flow ap e rtur e — being-adapted to b e connected to a nozzle wh i ch is 
conn e cted to a positiv e pr e ssure s ourc e to c re at e th e pr e ssur e of th e fluid flow, is 
mom en tum and magnitud e , said f l u i d f l ow d e cel e rate i n said transfer chamb e r at a 
di s tanc e r el ated to th e surface aroo d i m e nsion of tho nozz le- out le t op e n i ng. I n fact th e 
d e c eler at i on i s se t i n th e transf e r chamber which dim e ns i on is r el at e d for sett ing the 
partic le s wh i ch lost the i r mom e ntum. 

63. (Currently amended) The apparatus according to claim 62. further comprising 
a pre-treatment module located substantially above said particle inlet, to guide the 
particle stream and to cause a horizontal dilution of the particle stream. The apparatus 
according to c l a i m 62, further compris i ng a p re tre atment modul e l ocat e d substantial l y 
abov e sa i d p a rt i c le in le t of th e d il ution tr e atment - chamb e r, to guid e th e partic le- s tfeam 
and to - b e g i n a horizo n t al dilu t i on of th e part i cl e s tr e am. 

64. (Currently amended) The apparatus according to claim 63. wherein said pre- 
treatment module has at least one slide portion sloping downwardly toward said particle 
inlet for guiding and accelerating the particle a particle stream towards said dilution 
treatment chamber, and a deflecting surface located between said slide and said particle 
inlet for breaking down the particle stream and for imparting the dilution to the particle 
stream. Th e apparatus accord i ng to cla i m 2, wherein th e pr e- tr e atm e nt module has at 
l east one s lid e port i on sloping downward l y tow a rd s a id partic le i n le t of tho di l ution 

tr e atm e nt chamber for gu i ding and accelerating th e particle str e am to tow a rd said d i lution 
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treatment chamber, and a d e fl e ct i ng surfac e locat e d b e tw ee n th e sl i de and said p a rt i cl e 
in l ot for brooking down th e partic le str e am and for i mpart i ng th e dilu t ion to th e part i c le 
stream . 

65. (Currently amended) The apparatus according to claim 62, wherein at least 
one of said fluid flow apertures is usable to inject a fluid additive into the particle stream. 
Tho apparatus accord i ng to clo i m 1, w he r e in at le a s t - on e of said dilut i on tr ea tm e nt 
ch a mb e r f l uid flow ap e rtur e s is us e d - to inj e ct a fluid add i t i vo i nto tho partic le str e am ^ 

66. (Currently amended) The apparatus according to claim 62, wherein said 
dilution treatment chamber and said transfer casing share a wall separating said 
passageway and said transfer chamber from each other. The apparatus accord i ng to 
c la im 1, wh e r e in said dilution tr ea t me nt chamb e r and said transfer casing share aw all 
se parat i ng said passag e way an d sai d transf e r chamber from -ea ch oth e r, sai d wall b e ing 
substantial l y horizontally movab l e so a s to al low vari a t i ons in an h o rizont al cross - 
s e ct i on al a r ea of sa i d passag e way and said di l ut i o n tr ea tm e nt chamb e r, 

67. (Currently amended) The apparatus according to claim 66. wherein said fluid 
flow aperture is defined by at least one nozzle provided for projecting a fluid jet said 
nozzle including an adjustable gate selectively movable across said fluid flow aperture for 
controlling a rate and pressure of the fluid jet projected from said fluid flow aperture. The 
apparatus according to c l a i m 5 , w he r e in s a rd fluid flow ap e rture in said dilution tr e atm e nt 
chamb e r is d e fin e d by at le ast on e nozz le provided for proj e cting a fluid, sa i d nozzlo 
including an adjustab le gat e s e lect i ve l y movab le across said fluid flow ap e rtu re for 
control l ing a r ate and pressure of the flu i d j e t projected fro m sa id f l uid f l ow ap e rtur e from 
s ai d nozzle i s a d a pt e d to bo co nnecte d to tho positiv e pr e ssur e source i s and conn e ct e d 
to said d il ution tre a tm e nt ch a mb e r flu i d flow ap e rture so as to al l ow to project and inj e ct 
flu i d i n th e passag e way to cr e at e th e flu i d f l ow j e t b e tw ee n th e passag e way and t he 
transfer chamb e r. 

68. (Currently amended) The apparatus according to claim 62, wherein said 

distributor includes a distributor aperture laterally positioned in said passageway, said 

distributor aperture being defined by a fluid-injection nozzle adapted to be connected to 
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the positive pressure source and connected to the distributor aperture for injecting fluid in 
said passageway for distributing the particle stream over a surface area of said 
passageway. Tho apparatus accord i ng to c l aim 1, wh e r ei n said nozz l e distr i butor has an 
ap e rtur e la t er a l ly position e d in th e passag e way, and a f l uid i nj e ct i on nozzle ad a pt e d to b e 
connoctod to th o positiv e pr es sur e sourc e and conn e ct e d to th e d il ut i on tr e atm ent 
Ghamb e r aperture for proj e ct i ng and inj e cting fluid in said passag e way of the dilution 
tr e atm en t chamber, for distributing the partic le str e am over a su r fa c e ar e a and within th e 
vo l um e of said di l ution treatm e nt chamb e r. 

69. (Currently amended) The apparatus according to claim 62, wherein said 
distributor is either an impeller, an ultrasound system, or a reciprocating strainer. The 
apparatus a ccord i ng to cla i m 1, wh e re i n said nozz l e d i stribut o r i s oithor an i mpe lle r, a n 
u l trasound system, or a r e c i procating stra i ner. 

70. (Currently amended) The apparatus according to claim 62. further comprising 
a recuperation tray, positioned within said passageway below said transfer aperture for 
collecting particles of the first particle group deflected or forced out of said passageway 
by the flow of fluid, and for returning the collected particles towards said particle inlet, in 
the remainder of the particle stream. Th e app aratus ac c o rding— t o c l aim 1, further 
comprising a r e cup e ration tray, pocit i onod out of sai d p a ssag e way in th e transfer 
chamb e r and b el ow th e transfer apertur e said r e cuperat i on tr a y s har e th e wa l l b e tw e en 
the d i lution troatmont chamb e r and th e transfer ohamb o r, sa i d r e cuperat i on tray co l lecting 
part i cles of tho first part i G le group defl e ct e d or forc e d out of tho pass a g e way by th e flow 
of fluid, and for r e turning particl e , in th e r e m a i n d e r of the particle stream in said 
p as sageway. 

71 . (Currently amended) The apparatus according to claim 62, wherein said 
transfer chamber has an outlet at a bottom end thereof, for collecting the second particle 
group received in said transfer casing. Th e app a ratus according to c l aim 1. wh e r e in said 
transf e r chamber casing has an outl o t at a bottom e nd thoroof, for coll e ct i ng th e particl e 
group r e c e iv e d i n sa i d transfer chamb e r casing. 
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72. (Currently amended) The apparatus according to claim 62. wherein said 
transfer chamber is segmented into laterally adjacent upstanding receptacles to further 
separate the second particle group according to the distance over which the particles of 
the second particle group are entrained by the flow of fluid. Th e apparatus according to 
c l aim 1, wh e rein said transf e r chamb e r of tho transf e r ca si ng is s e gm e nt e d i nto l atera l ly 
adjacent upstanding receptac le s to fu r th e r s e parat e th e s ec o n d partic le group according 
to th e d i st a nc e ov e r which tho part i cles of th e s e cond part i cl e group ar e proj e ct e d and 
e ntrain e d by th e f l ow of f l uid j e t momentum. 

73. (Currently amended) A method for separating a particle stream into particle 
groups, comprising: 

■ vertically diluting the particle stream by directing the particle stream into a falling 
condition within a passageway and accelerating the particle stream under the action of 
gravity; 

- horizontally diluting the particle stream bv distributing the particle stream by subjecting 
the particle stream to high pressure fluid flow creating lateral forces so as to distribute the 
particle stream over a surface area of said passageway; 

- projecting a particle group away from a remainder of the particle stream bv creating a 
fluid flow of predetermined magnitude across the particle stream in said falling condition: 
and 

- collecting the particle group and the remainder of the particle stream at separate 
locations. A m e thod for s e parat i ng a part i cle str e am into part i cle groups, compris i ng th e 
st e ps of: 

v e rtica ll y di l uting tho part i o l o stream by dir e cting the partic le stream at a 

prodotorminod — f al l i ng condition and ve l oc i ty creatin g mor e s pace betw e en part i c le s 
w i thin a passageway of th e di l ution treatm e nt chamb e r; 

+*) d i stributing tho partic le str e am by subject i ng th e particlo stream to l ateral 

high press u r e flu i d flow, sa i d pressur e of th e fluid creating a jot shap o and momentum 

force of the fluid flow wh i ch increa se th e kin e tic o n o rgy of tho flowing flu i d, r e sult i ng in the 
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exp e nse of i ts pressure ono r gy and tho jot momentum wh i ch d e c ele rat e in short distanc e 
relat e d to th e m a g ni t ude of f l uid flow force and - th e- surfac e area d i m e nsio n of- t he-no z zle 
outl e t op e ning. This flu i d flow je t mome R t um-ereate s -a-lateral f o r ces - so -a s t o di str i but e 
th e part i cl e str e am ov e r a surfac e ar e a and with i n th e volum e o f said d il ution tr e atm e nt 
chamber; 



part i c le str e am by cr e ating a fluid flow force of prodetermined - magn i tud e - across -th e 
p a r ti c le- str e am i n said fa l ling condition, sa i d flu i d flow continuously impact th e particl e s 
s tr ea m wh i ch p a rt i cl es a bsorb s in part th e mom e ntum of fluid flow pressur e to mov e a 
group of particl e on a longer distanc e of the width dim e ns i on of th e dilut i on treatm e nt 
chamber, and out of s aid d ilu tio n t rea tm en t c h amb e r to s a i d transf e r - ch a mb e r; and 

iv) co lle cting th e partic l e group and the rema i nder of the particle stream at 

s e p a r a t e loc a tions. 

74. (Currently amended) The method according to claim 73, further comprising a 
step of horizontally diluting the particle stream by providing a horizontal velocity to the 
particle stream prior to vertically diluting the particle stream. Th e m e thod according to 
cl a im 12 ; - wh e r e in st e p i i) inc l ud e s proj e ct i ng and inj e cting a flu i d f l ow i nto th e particl e 
stream to distribute th e partic le s t re am ov e r th e surfac e a r ea and w i thin th e vo l um e of th e 
sa i d d il ution tr e atm e nt chamb e r. 

75. (Currently amended) The method according to claim 73, wherein distributing 
the particle stream includes injecting a fluid flow into the particle stream to distribute the 
particle stream over the surface area of the passageway. Th e m e thod according to 
claim 12, wh e r e in st e p iv) includ e s coll e ct i ng the particle gr o u p i nto a t lea s t two partic le 
subgroups by prov i ding at le ast two coll e cting locations: one for the separated part i cl e 
groups, and one for the rema i ning particl e str e am i n th e p assag e way, so a s to coll e ct 
particl e s in th e subgroups according to th e pr e d e t e rmin e d pr e ssure, th e- pr e d e t e rmin e d 
pressure influenc i ng th e quant it y and trav elli ng d i st a nc e of e ntrapm e nt and proj e ct i on of 
th e part i cl es also in r e lat i on with th e ir mass e s. 
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76. (Currently amended) The method according to claim 73, wherein collecting the 
particle group and the remainder of the particle stream at separate locations includes 
collecting the particle group into at least two particle subgroups by providing a first 
collecting location for collecting the separated particle groups, and a second collecting 
location for collecting the remaining particle stream in the passageway, so as to collect 
particles in the subgroups according to the predetermined magnitude, the predetermined 
magnitude influencing the guantitv and traveling distance of entrapment and projection of 
the particles. . An apparatus accord i ng to claims 1, for at loast treating port i c le an d/or 
flu i d str e ams, comprising: 

a — d il ution — tr e atm ent — chamber d e fin i ng — afl — upstand i ng — g e nera l ly — para ll el e pip e d i o 
passageway hav i ng an in le t at a top end, and an out le t, s aid p ass ag e way b ei ng adapt e d 
to roc o iv o sa i d particle and/or flu i d streams at tho inl o t such that said partic l e and/or fluid 
str e ams fa l l toward the outl e t; 

at l e ast one f l uid flow ap e rture in tho d il ution tr e atm e nt chamber, adapted to create - a 
g e n e rally latera l f l ow of at le ast on e of a fluid and particle j e t w i thin th e passag e way to 
cr e at e a turbulenc e by th e j e t force magn i tude, impact i ng th e part i cl e stream i n caid 
passagew a y for tr e ating sa i d part i c le an d/or flu i d streams, whereby a tr e at e d matt e r wi ll 
exit th e passageway th e out le t; and; 

a positiv e pressure source conn e ct e d to th e nozz le inl e t and a nozz le outlet conn e cted to 
th e fluid flow aperture to cr e at e tho l at e ral flow at pred e t e rmined pressure and m a gnitud e 
of at least on e of th e fluid and the part i cle jot. 

77. (Currently amended) An apparatus according to claim 62, wherein said passageway 
has a substantially parallelepiped ic configuration. Th e apparatus accord i ng to c l aim 16 T 
further compri s ing a pr e tr e atm e nt modu le a t th e i nl e t of tho d il ution tre a tm ent ch am ber 
to cause a dilution of said partic l e and/or f l u i d str e ams. 

78 . (Currently amended) An apparatus according to claim 77. wherein said dilution 
treatment chamber and said transfer casing share a wall separating said passageway 
and said transfer chamber from each other, said dilution treatment chamber also 
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including a movable wall to which said nozzle is attached, said movable wall being 
substantially horizontally movable so as to allow a variation in a cross-sectional area of 
said passageway. T - h e a ppa ra t u s accord i ng to da i m 17, wh e r e in sa i d pr e tr e atm e nt 
modu le has at le ast o n e-s l ide port i on slop i ng d o wnwardly toward th e i nl e t of th e dilution 
tr e atment chamb e r for guiding said particle and/o r flu i d stre ams to said dilution tr e atm e nt 
ch a mb e r, a nd a d e f le ctor surface betw ee n said sli d e and said i n le t for br ea k i ng dow n 
said p a rticl e and/or f l u i d str e ams a nd for i mparting th e d il ution to sa i d particle and/or fluid 

79. (Currently amended) An apparatus according to claim 67. wherein said nozzle is 
substantially horizontally movable to allow a variation in a distance between said fluid 
flow aperture and said transfer aperture. An apparatus accord i ng to cla i m 16, wh e r ei n a 
nozzl e , int e rconn e cts tho pr e ssure courc o to th e fluid f l ow ap e rture so as to croato the 
flow of fluid in th e p a ssageway of tho dilution treatm e nt ch a mb o r . 

80 - 90 (cancelled) 
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